pumping mechanism is not constant through the cloud. Indeed it is possible (though perhaps not probable) that the different classes of 18 cm OH emitters all arise from identical pumping mechanism and differ only in the physical characteristics of the emitting region. Our investigations strongly suggest that both the problem of variety and the problem of the origin of the circular polarization of the 18 cm OH emission can be resolved by a study of line interactions in saturated masers.
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Two points can be made to those engaged in observational studies of astrophysical masers. The first is to stress the value of clear observational evidence as to whether the astrophysical masers are saturated or not. The second is to note that whilst present analytic tools are inadequate for detailed investigations of the ground state of OH, techniques for the analysis of simple molecular states, such as the % H X^, J = 1/2 state of OH and some of the simpler NH 3 states, seem within our grasp. It would be extremely valuable to have more extensive data on emission from these simple molecular states.
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New OH Emission Sources
The 218 continuum sources were selected from the Parkes 2700 MHz galactic survey.
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All sources with a 2700 MHz flux density greater than 3 f.u. were observed at 1665 MHz in May 1970, the 12'.2 arc beam being centred on the position of the 11 cm continuum maximum. The velocity range searched was ±50 km s _1 , centred on the average hydrogen 109a recombination line velocity of HII regions 11 at nearby galactic longitudes. A 10 kHz filter bandwidth was used; for a 7-min integration the peak-topeak noise on a typical profile was 1.1 °K. A vertically polarized feed was used for the search.
When OH was detected in emission at 1665 MHz a position was determined (using 1 kHz filters) which has an accuracy of 1' arc for the stronger sources and 2' arc for the weaker sources. Line profiles were then measured at 1665 and 1667 MHz for both senses of circular polarization, using 1 kHz filter bandwidth. Profiles at 1612 and 1720 MHz have been obtained for 11 of the 18 sources. -3 9 . 7 -5 2 . 9 -5 8 . 7 -6 7 . 9 -9 1 . 6 -4 1 . 2 -6 3 . 5 -8 6 . 0 -6 7 . 0 -4 9 . 8 -5 1 . 0 -4 2 . 0 -3 7 . 3 -6 1 . 9 -5 1 . 9 -1 9 . 4 -7.9 -9 6 . 1 -8 0 . 7 The 18 new emission sources are listed in Table I . Each has been given a source number in galactic coordinates with an 'OH' prefix. The mean radial velocity of the OH emission in column 4 is seen to be close to the H109a velocity of the HII region in column 9 (from Wilson, Mezger, Gardner and Milne 11 ). The intensity and sense of circular polarization of the strongest emission on each OH line are given in columns 5 to 8.
The source OH330.9 -0.4 is the most intense 18 cm Table 1 to have emission at 1612 and/or 1720 MHz. The 1612 MHz emission is slightly stronger than that at 1665 MHz, while the 1667 MHz transition is seen in absorption.
Our search is largely complementary in sky coverage to recent searches from the northern hemisphere.
12 -13 A detailed comparison of results in the small region of overlap is given elsewhere. 1 * The longitude distribution 14 of known sources of emission on the main 18 cm lines shows a concentration to the inner parts of the Galaxy. Half the OH emitters are found between longitudes 333° and 26°. They are found close to the plane, half of them lying between b = ±0°.28. The distributions show that we are dealing with distant objects in the galactic disk. The longitude distribution shows marked concentrations in some ranges, e.g. for 328° < I < 342°, 345° < / < 356°, close to / = 20°, for 30° < / < 36° and 43° < / < 50°. These are possibly directions tangential to spiral arms.
For 13 of the more intense continuum sources we found 14 strong absorption at 1665 MHz. Nearly 90 sources have since been observed at 1667 MHz, and 9 more cases of OH absorption have been found. These results will be reported elsewhere.
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Determination of Interatomic Potentials
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In the atmosphere of the Sun, most spectral lines are broadened by collisions between the radiating atom and neutral particles. The interaction between two atoms is usually represented by the multipole expansion of the total interaction potential. For two neutral atoms, the first non-zero term in this expansion arises from induced dipoleinduced dipole forces and is proportional to r~6. Most calculations of broadening due to neutral atoms have assumed this van der Waals interaction, V(r) = -C 6 r~6, between the atoms. Such an assumption is only valid if the interatomic separation is much greater than the sum of the radii of the two atoms so that no overlap occurs and only the leading term of the multipole expansion need be considered. However, in fitting the wings of solar line profiles, O'Mara 1 found that the value of the van der Waals constant, C 6 , had to be increased by up to a factor of ten in order to obtain agreement between theoretical and observed profiles.
From quantum mechanical perturbation theory, the van der Waals constant can be written 
n where a is the static polarizability of the perturber and <r 2 > denotes the mean square radius of the radiator in the particular state. The Unsold expression for the van der Waals constant must thus be an upper limit to the value o f C 6 .
For a van der Waals type interaction, the theory of line broadening predicts for all spectral lines a red shift and a constant shift/width ratio. However, experiments 4 -5 have observed blue shifts and variable shift/width ratios. The existence of blue shifts suggests the presence of a repulsive potential. An inverse power form, C n r~n, is usually chosen to represent the repulsive part, and it has been found that n = 12 provides the best fit for experimental results; such a potential is known as the LennardJones potential. From quantum mechanical considerations of the repulsive forces occurring when charge distributions overlap, a potential of the form e~X r has been found to have closer agreement with the calculations than in inverse power form.
For any atom perturbed by neutral particles at low pressures, the frequency distribution of emitted line radiation has a Lorentz profile, and measurements can thus only determine two parameters for the line-width and shift. Only two parameters for the interaction potential can then be inferred. Hindmarsh, Petford, and Smith 8 used experimental widths and shifts to evaluate the constants C 12 and C 6 for a Lennard-Jones potential. Despite the inclusion of the repulsive part, the van der Waals constant was still, in many cases, a factor of four larger than the upper limit set by the Unsold value. Hindmarsh, du Plessis, and Farr 7 included a further term -C 8 r -8 and found the 'experimental' values of C 6 showed improved agreement with theory.
For collisions between neutral atoms, the broadening can be treated in the impact approximation 8 and only adiabatic effects of the collisions considered. The resulting width and shift of the line are
